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Resumo 
Introdução e objetivos: A doença cardiovascular é causa importante de morbilidade e a principal 
causa de mortalidade em doentes diabéticos acarretando um aumento de risco 2 a 3 vezes para 
eventos cardiovasculares. O conceito de que a diabetes é um equivalente de risco cardiovascular 
surgiu na comunidade médica após a publicação de um estudo de cohort prospectivo, em 1998. 
Desde então foram publicados estudos que suportavam e outros que refutavam esta ideia. O 
objetivo deste artigo é rever a literatura publicada no últimos 5 anos e discutir o conceito de que 
diabetes é um equivalente de risco cardiovascular. 
 
Métodos: Foi realizada uma pesquisa bibliográfica usando a PubMed, a Web of Science e a 
Scopus. Os artigos foram restritos aos últimos 5 anos, em inglês e português. 
 
Resultados: Foram encontrados 16801 artigos, obtendo-se 20 artigos que foram usados nesta 
revisão. 
 
Conclusões: A Diabetes, por si só, não deve ser considerada um equivalente de risco 
cardiovascular. A avaliação de risco deve incluir parâmetros como hemoglobina glicada, glicemia 
em jejum e duração da doença. Esta mudança de paradigma tem implicações clínicas, 
nomeadamente a restrição da utilização de estatinas nos doentes de risco mais baixo. 
 
Palavras-chave: diabetes, glicemia, glucose, HbA1C, risco cardiovascular, risco de doença 
coronária. 
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Abstract 
 
Introduction and Aim: Cardiovascular disease is an important cause of morbidity and the most 
important cause of mortality in diabetic patients with a 2-3 fold increased risk of cardiovascular 
events. The concept that diabetes is a cardiovascular disease equivalent arose in the medical 
community after Haffner’s study in 1998. Since then studies supporting and refuting this principle 
were published. The aim of this paper was to review literature in the past 5 years and discuss the 
concept of diabetes as a cardiovascular disease equivalent. 
 
Methods: Literature research was performed using PubMed, Web of Science and Scopus. 
Articles were restricted to the last 5 years and to English and Portuguese languages. 
 
Results: 16801 articles of were found during research. After exclusion, 20 articles remained and 
were used in the conception of this review. 
 
Conclusions: Diabetes per se should not be considered a cardiovascular disease equivalent. Risk 
assessment tools should focus on parameters like glycated haemoglobin levels, FPG levels and 
duration of the disease. This change of paradigm has clinical implications such as restricting the 
use of statins in lower risk groups. 
 
Keywords: diabetes, glycemia, glucose, HbA1C, cardiovascular risk, coronary heart disease risk. 
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Abreviaturas 
ADVANCE Action in Diabetes and Vascular Disease: 
Preterax and Diamicron MR Controlled 
Evaluation 
apoB/apoA Apolipoproteina B/apolipoproteina A 
CHD Doença coronária 
CKD Doença renal crónica 
CVD Doença cardiovascular 
DM Diabetes Mellitus 
FMD% Percentagem de dilatação fluxo-mediada 
HbA1c Hemoglobina glicada 
IFG Glicemia em jejum anormal 
MI Enfarte do miocárdio 
NGT Tolerância à glicose 
SDDM DM detectada 
SRDM DM reportada 
T1D DM tipo 1 
T2D DM tipo 2 
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Abbreviations 
ADVANCE Action in Diabetes and Vascular Disease: 
Preterax and Diamicron MR Controlled 
Evaluation  
apoB/apoA Apolipoprotein B/apolipoprotein A 
CHD Coronary heart disease 
CKD Chronic kidney disease 
CVD Cardiovascular disease 
DM Diabetes Mellitus 
FMD% Percentage of flow mediated dilatation  
HbA1c Glycated haemoglobin  
IFG Impaired fasting glucose 
MI Myocardial Infartion 
NGT Normal glucose tolerance 
SDDM Screen-detected DM 
SRDM Self-reported DM 
T1D Type 1 diabetes mellitus 
T2D Type 2 diabetes mellitus 
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Introduction 
Cardiovascular disease (CVD) is an important cause of morbidity and the most important 
cause of mortality in diabetic patients1, 2 accounting for more than 70% of the deaths2. Studies 
have shown that DM is associated with a two to three fold increased risk of cardiovascular events 
(CVE)1, 3. In 1998, Haffner et al has shown that people with type 2 DM without a prior myocardial 
infarction (MI) have similar risk of coronary heart disease (CHD) as non-diabetics with a previous 
MI4, suggesting that DM is a CVD risk equivalent. This study had considerable impact in the 
medical community in terms of intensive prevention of CHD in people with DM4. However, the 
concept of DM as a CVD equivalent has been questioned and, since then, papers supporting his 
findings5, 6 and papers who did not7-9 were published. In the face of this dissent, the aim of this 
paper is to review the published literature in the past 5 years and discuss the concept of DM as a 
CVD equivalent. 
Methods 
Search strategy 
Literature research was performed using PubMed, Web of Science and Scopus on 
September 8th 2013 using the following query: (diabetes AND “cardiovascular risk”) OR 
(glycemia AND “cardiovascular risk”) OR (glucose AND “cardiovascular risk”) OR (HbA1c 
AND “cardiovascular risk”) OR (diabetes AND “coronary heart disease risk”) OR (glycemia 
AND “coronary heart disease risk”) OR (glucose AND “coronary heart disease risk”) OR (HbA1c 
AND “coronary heart disease risk”). 
PubMed, Web of Science and Scopus researches were limited to the last 5 years with 
language restriction to English and Portuguese. Web of Science research was restricted to 
cardiovascular system and cardiology, endocrinology and metabolism, nutrition and dietetics, 
biochemistry and molecular biology and geriatrics and gerontology subject areas. Scopus research 
was restricted to following subject areas: Medicine, Nursing, “Pharmacology, Toxicology and 
Pharmaceutics”, “Biochemistry, Genetics and Molecular Biology”. No subject area restriction 
was applied to PubMed research. 
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Selection criteria 
Articles were included if they: (1) were written in English or Portuguese; (2) contained at 
least one of the following keywords: diabetes, glycaemia, glucose, hbA1C; (3) and contained at 
least one of the following keywords: cardiovascular risk, coronary heart disease risk.  
Articles were excluded if they were not inserted in cardiology, endocrinology nor 
metabolism subject areas. Articles whose aim was not cardiovascular or coronary heart disease 
risk assessment were excluded. 
 
Data extraction 
Titles and abstracts from the literature research were imported to Endnote X7®. 
Duplicates were found comparing title, authors and year of publication. After exclusion of 
duplicates, titles were reviewed, followed by abstract and full paper analysis. Articles whose 
abstracts or full text were not available were excluded. 
 
Results 
We found 16801 articles (PubMed: 6244; Web of Science: 8099; Scopus: 2458). After 
duplicate exclusion, 13124 articles remained and selection based on title alone was performed 
(Fig. 1); 12771 articles were excluded. Abstract selection was performed in 353 articles; 278 were 
excluded because abstract did not met the selection criteria and, 7 articles did not presented 
abstract at all. Subsequently full text selection was performed on 68 articles; 41 were excluded 
because full text did not met the selection criteria, 5 did not present full text available and 2 were 
excluded because were editorials. 20 articles remained and were used in the conception of this 
review. 
Table 1 organizes and overviews the articles included in this review. 
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Discussion 
 The impact of Haffner’s4 study was undeniable. Despite its limitations and the lack of 
power to detect differences between two groups of patients10, the concept that DM as CVD risk 
equivalent ingrained into medical community. This led institution of risk modifier drugs, namely 
statins, to reduce the risk. However, novel studies were published that questioned or refuted 
Haffner et al4, leading to disagreement still today. 
 In this section, we are going to individually address each study found, dividing them in 
the following groups: studies supporting the hypothesis that DM is a CVD equivalent, studies 
refuting this hypothesis, studies that give no straight answer, and reviews 
  
Studies supporting the hypothesis that diabetes is a cardiovascular disease equivalent 
The article published by Berry C. et al (2010)11 was the only study found in this research 
that clearly supported the hypothesis that DM is a CVD risk equivalent. In this clinical trial 426 
patients were included; 53% (n=226) had normal fasting blood glucose, 28% (n=118) had 
impaired fasting glucose (IFG) and 19% (n= 82) had diabetes. These patients underwent coronary 
artery intravascular ultrasound at baseline and after a mean follow-up period of 664 days and were 
randomly assigned to one of three doses of avasimibe, a acyl-coenzyme A:cholesterol 
acyltransferase inhibitor, or to placebo. The study revealed that diabetic patients (73.33±8.86%) 
had greater maximum percentage coronary atheroma area at baseline than those with 
normoglycaemia (69.08±10.43%; p=0.001) and IFG (69.32±9.59%; p=0.0052) with no  
significant difference between normal and IFG groups. It was also shown a significant correlation 
between change in mean plaque area and change in mean lumen area in normoglycaemic and IFG 
partients but not in diabetics. Percentage atheroma volume was examined at baseline by quartiles 
of glycated haemoglobin (HbA1c) which has shown a significantly correlation (p=0.016) with 
percentage atheroma volume being higher in the highest quartile. FBG tended to correlate 
negatively with lumen volume at baseline (r=−0.09, p=0.066) and at follow-up (r= −0.09, 
p=0.083). This data indicates that: diabetic patients (vs normoglycemic and IFG group) had 
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greater coronary atheroma burden; atherosclerosis severity and coronary remodelling differed 
according to glycaemic status; and FBG and HbA1c were correlated with plaque burden, 
atherosclerosis progression and coronary remodelling. Authors refer that patients with HbA1c 
>10% were not included in this study, so the results may under-represent the magnitude of the 
diabetes-related effects on CHD. 
 
Studies refuting the hypothesis that diabetes is a cardiovascular disease equivalent 
In a 10-year prospective cohort study of 4410 patients, from Catalonia (Spain) Cano et 
al12  recruited 2260 patients with type 2 diabetes (T2D) without coronary heart disease (CHD) 
and 2150 with first acute MI without diabetes. The authors compared long-term cardiovascular 
risk between T2D patients and first MI patients to assess the influence of diabetes duration, type 
of treatment, and glycaemic control at baseline. They found that the incidence rate for all cause 
death, coronary death, cardiovascular mortality, fatal and non-fatal MI and coronary heart disease 
were significantly worse among patients who survived acute, except for stroke death and unstable 
angina. These differences held after adjustment for potential confounders. It was shown that 
duration of diabetes was a determinant of cardiovascular outcomes (cut point at 8 years of disease 
duration) and patients with HbA1c ≥7% had worse prognosis. 
Saely CH et al (2010)13 recruited 756 consecutive patients referred to routine coronary 
angiography between October 1999 and October 2000 and recorded the vascular events over 4 
years to investigate the contribution of baseline coronary atherosclerosis to the risk of diabetic 
patients for future CVE. At baseline angiography, 244 had neither T2D nor significant CHD, 50 
had T2D but not significant CHD, 342 had significant CHD but no TD2, and 114 had both T2D 
and significant CHD. It was verified higher incidence of vascular events among patients with T2D 
than among non-diabetics (32.3vs.18.3%; p<0.001) and higher incidence of CVE among patients 
with significant CHD compared when compared with those without (29.4vs.8.8%; p<0.001). 
Presence of significant CHD at baseline conferred a higher vascular risk (adjusted HR= 3.46; 
p<0.001) than the presence of T2D (adjusted HR= 1.55; p=0.021). CVE were similar in T2D 
patients without significant CHD vs non-diabetics without significant CHD, but higher in non-
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diabetics with significant CHD (p<0.001) and highest in patients with both, T2D and CHD 
(p<0.001). T2D patients without CHD had a significantly lower event rate than non-diabetic 
patients with significant CHD (p=0.008). The authors concluded that baseline coronary artery 
state determines vascular risk in patients with T2D patients and diabetes was not a CHD risk 
equivalent, though vascular risk was higher in the overall sample of T2D patients than in CHD 
patients. 
In a prospective cohort study, Paynter NP et al (2011)14 followed a total of 24 674 women 
(685 diabetics) and 11 280 men (563 diabetics) aged <80 years. The median follow up were 10.2 
years and 11.8 years for women and men, respectively. The aim of this study was to generate 
CVD risk models that included HbA1c levels and compare its predictive ability with classification 
based on current guidelines for the diabetic participants; it was also examined the effect of a 
dichotomous term for diabetes in place of HbA1c levels. The authors demonstrated on both 
cohorts of men and women that measurement of HbA1c level in diabetic subjects improved risk 
prediction compared with classification of DM as CVD risk equivalent but with improved risk 
prediction in the women cohort. The authors also verified that diabetes alone did not confer a 10-
year risk of CVD higher than 20%.  
Hernandez D et al (2013)15 conducted a cross sectional study in a representative sample 
of 2270 adults, 18 – 80 years, from Malaga (Spain) in order to determine HbA1c cut-off points 
for chronic kidney disease (CKD) and CVD. The authors showed that known DM was 
significantly associated with CKD, CVD, or both and that HbA1c levels were independently 
related to clinical endpoints after adjustment for traditional risk factors. However, when both 
known diabetes and HbA1c levels were introduced in the same model, DM was not significantly 
associated with CKD nor CVD, suggesting that significant associations between diabetes and 
CVD or CKD was mediated by HbA1c concentration, regardless of diabetic status.  
Krishnan S et al (2011)16 examined the presence of cardiovascular risk factors in 66 
teenagers (13-20 years) with normal weight or overweight, both with and without type 1 diabetes 
(T1D). This study hypothesized if teenagers with T1D had a worse CV risk profile than those 
without T1D, and if there was a synergic or additive effect of overweight status and T1D on CV 
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risk profile. The authors found that T1D was not associated with higher cardiovascular risk profile 
and had consistently and paradoxically higher HDL-C levels (p=0.023) than non-T1D patients 
regardless of their overweight status. Also statistically significant adverse effect of diabetes on 
arterial compliance was not observed nor interaction between diabetes and overweight status. One 
limitation of this study is that only children with controlled T1D were included. 
 
Studies giving no straight answer to the question “is diabetes a cardiovascular disease 
equivalent?” 
In a case-control study, Deo RK et al (2008)17 looked at the association between HbA1c 
levels and CVE, namely MI and stroke. 50 consecutive diabetic patients admitted in wards with 
CVE were included (25 with and 25 with stroke); 50 diabetic patients without CVE were taken 
as control. The authors showed that among patients with CVE and no CVE, the difference 
between levels of HbA1c was statistically significant (p=0.017). For MI, level of HbA1c was 
statistically significant (p=0.018) while for stroke, level of HbA1c was not significant. Likewise 
mean blood glucose also predicted CVE (p=0.006), MI (p=0.006) but not stroke. Fasting plasma 
glucose as well as postprandial plasma glucose also significantly predicted CVE (p=0.024 and 
0.019, respectively). 
van der Heijden AAWA et al (2009)18 used prospective data from 1482 people (50-75 
years), who participated in the Hoorn Study in order to validate and compare results from the 
Framingham, SCORE, and UKPDS risk functions in predicting CHD risk of individuals with 
normal glucose tolerance (NGT), intermediate hyperglycaemia (impaired glucose tolerance 
and/or IFG), and DM (screening-detected and previously known DM). The discriminatory ability 
of models was evaluated by calculating area under the receiver operating characteristic curve 
(AUROC); discriminatory power was graded low (AUROC 0.5-0.7), moderate (AUROC 0.7-0.9) 
or high (AUROC >0.9). The authors verified that Framingham and UKPDS risk functions 
overestimated the actual observed CHD incidence rate in all subgroups. The Framingham 
algorithm had low ability to discriminate the first CHD in NGT and intermediate hyperglycaemia 
groups (AUROC 0.68 and 0.60, respectively) and moderate discrimination ability in screening-
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detected diabetes group (AUROC 0.74). The UKPDS function had moderate capacity to identify 
those with high risk for a first CHD event in NGT, intermediate hyperglycaemia and screening-
detected diabetes subgroups (AUROC 0.71, 0.70and 0.75, respectively) but low ability when 
screening-detected and known diabetes were combined (AUROC 0.66). The SCORE algorithm 
for prediction of fatal CHD had a moderate ability in all subgroups. It was also verified that 
Framingham and UKPDS risk functions - designed to estimate first CHD in the general population 
and the diabetic population, respectively - performed better in estimating fatal CHD than the 
SCORE risk function. 
In a case-control study, Gerstein HC et al (2010)19 evaluated the relationship between 
HbA1c levels in MI patients and controls who participated in the INTERHEART study; 15152 
MI patients who were admitted within 24 hours of their first acute MI and 14820 controls were 
included. The authors observed that a 1% increase in HbA1c was associated with a 40% higher 
odds of MI after controlling for age, sex and region alone, and a 19% higher odds after adjusting 
for the risk factors used (age, sex and region, diabetes, hypertension, current smoking, physical 
activity ≥ 4 hours/week, daily fruit and vegetable intake, alcohol intake, abdominal obesity, BMI, 
apoB/apoA). The importance of dysglycaemia as a risk factor for MI in the general population is 
further highlighted by an association between an HbA1c ≥5.4% and a 22% higher odds of MI, 
after adjusting for the risk factors used this study. It was also observed a 25% higher odds of MI 
in people with no previous diabetes and a 18% higher odds in people without previous diabetes 
history and an HbA1c<6.5% further emphasising the relevance of these findings to the general 
population. The authors concluded that HbA1c was an independent risk factor for MI in the 
presence of every other independent cardiovascular risk factor and self-reported diabetes 
underestimates the association between dysglycaemia and cardiovascular risk. 
 In a 15-year prospective cohort study, Wang H et al (2011)20 followed 4549 American 
Indian adults, between 45-74 years, recruited from Strong Heart Study (1989–1991). Data from 
3,850 individuals with baseline measurements of FPG and HbA1C and no prevalent CVD were 
analysed; 1,386 had known diabetes. This study showed that newly diagnosed diabetes via HbA1c 
≥6.5% vs. non-diabetic patients was an independent CVD risk factor (HR 1.50) but not with CHD 
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(HR 1.43); previously known DM vs. non-diabetic patients had greater HR (2.52); Newly 
diagnosed diabetes via FPG ≥126 mg/dL vs FPG <100 mg/dL was also independent associated to 
CVD events (adjusted HR 2.52 [95% CI: 2.06-3.08]). Flat linear relations were observed between 
HbA1c and CVD and CHD in individuals without diabetes, with no suggestion of an inflection 
point at any HbA1c value. Comparing HbA1c and FPG in prediction models for CVD, HbA1c 
and as FPG were significant independent predictors (HR= 1.08 and 1.07, respectively) in subjects 
without known diabetes; in known diabetics, neither HbA1c nor FPG were significant 
independent predictors. However, no significant increase of CVD risk across HbA1c categories 
was shown within the pre-diabetic range after adjustment for known CVD risk factors. 
Babar GS et al (2011)21 hypothesized that children with T1D would manifest early signs 
of abnormal vascular homeostasis, endothelial dysfunction, increased carotid intima-media 
thickness (c-IMT), and elevated circulating markers of inflammation. Endothelial function was 
determined by percentage of flow mediated dilatation (FMD%) of the brachial artery. 21 children 
with T1D, aged 8.5±0.3 years (diabetes duration: 4.3±0.4 years), recruited from the Children’s 
Hospital of Wisconsin Diabetes Clinic were included and compared with a 15 group-matched 
healthy siblings (aged 7.6±0.3 years). The authors verified positive correlation between FMD% 
and HbA1c (r=0.47, p=0.033) and FMD% and 2 week-glucose variability (r=0.50, p=0.021), 
adjusted for diabetes duration. However, no correlation between FMD% and HbA1c and 2 week-
glucose variability among control subjects was found. These data suggest the presence of adverse 
changes in vascular homeostasis in preadolescent children with T1D during the earliest stages of 
their life. 
Bozorgmanesh M et al (2012)22 followed for a mean period of 8.6 years, 6331 patients 
with no CVD at baseline, aged >30 years, recruited from Tehran Lipid and Glucose Study, a 
population based prospective study. The aim of this study was to quantify CVD burden and all-
cause mortality attributable to self-reported (SRDM) and screen-detected (SDDM) DM. During 
the follow-up period 447 CVE were registered (387 CHD events; 209 deaths). Comparing with 
non-diabetics, SRDM and SDDM were associated with CVD, CHD and all-cause mortality. 
Between SRDM and SDDM there was no significant difference of CVD or all-cause mortality; 
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however SRDM conferred 50% risk increase in CHD, when compared to SDDM (relative hazard 
ratio (RRR) 1.48, 95% CI 1.06-2.08). Amongst men, those with SDDM only had increased RRR 
for all-cause mortality (RRR 2.72) which translated to a population attributable risk fraction 
(PAF) of 10.1%. Amongst women, SDDM was associated with CVD (RRR 2.33) and CHD (RRR 
2.31) but not with all-cause mortality (RRR 1.11), which translated to a PAF of 9.3% and 8.8% 
for CVD and CHD events.  
In this retrospective study, Kato K et al (2012)23 selected 98 patients who underwent 3-
vessel optical coherence tomography (OCT) from the Massachusetts General Hospital OCT 
Registry and compared characteristics of non-culprit plaques between DM and non-DM patients. 
The authors showed that non-culprit plaques in patients with DM had a wider lipid arc (p=0.001), 
a longer lipid length (p=0.001), a larger lipid index (p<0.001), and a higher prevalence of 
calcification (p=0.034), and thrombus (p=0.047). DM patients were divided into 2 groups based 
on HbA1c level (HbA1c≤7.9% and HbA1c ≥8%), with no significant differences in treatment 
modality. When compared to DM with HbA1c ≤ 7.9% and non-DM patients, those with HbA1c 
≥8%  had non-culprit plaques with higher prevalence of thin-cap fibroatheroma (p=0.043 vs. 
HbA1c ≤ 7.9%; p=0.037 vs. non-DM patients) and macrophage infiltration (p=0.024 vs. HbA1c 
≤ 7.9%; p=0.042 vs. non-DM patients), and thinner fibrous cap (p=0.035 vs. HbA1c ≤ 7.9%; 
p=0.004 vs. non-DM patients). When comparing non-DM patients and diabetics with HbA1c ≤ 
7.9%, only longer lipid length (p=0.039) and a larger lipid index (p<0.042) were significant 
diferent. This results suggest more vulnerability in their coronary plaques in patients with poorly 
controlled DM. 
Zoungas S et al (2012)24 aimed to investigate the relationship between HbA1c and the 
risks of vascular complications and death in T2D patients. 11140 patients, age > 55 years, with at 
least one additional risk factor for CVD, were randomised to intensive or standard glucose control 
in the ADVANCE trial. In this randomized clinical trial a non-linear relationship between HbA1c 
levels and the risk of macrovascular events, all cause death and microvascular events was shown 
in overall population. Estimates for these risk associations were: macrovascular disease 6.57, all 
cause death 6.54 and microvascular disease 6.14. The authors concluded that HbA1c threshold 
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for macrovascular disease and all cause death is 6.5% to 7.0%, and for microvascular disease 
6.0% to 6.5%. Authors also shown that for every 1% increase in HbA1c above these thresholds 
there was a 38% higher risk of macrovascular events and all cause death and a 40% higher risk 
of microvascular events. Below these thresholds there was no association between HbA1c levels 
and these three outcomes. Similar results were found in standard glucose control and intensive 
glucose control groups. 
Eskesen K et al (2013)25 included 5127 individuals (597 diabetics; 4530 non-diabetics) 
from the Danish general population, followed for 10 years in order to investigate the relationships 
between HbA1c, CVD, DM and all-cause mortality. During follow-up of up there were 732 
deaths, 592 CVE and 61 cases of incident DM. The authors demonstrated that in the non-diabetic 
population HbA1c levels were significantly associated with incident fatal and nonfatal CVE in 
both univariate (HR 1.38; p=0.004) and multivariate analyses (HR 1.31; p=0.018). In the diabetic 
population, there was a non-significant trend towards an association between HbA1c and incident 
fatal and nonfatal CVE both in univariate and multivariate analyses. There was no significant 
association with development of macrovascular complications or all-cause mortality with HbA1c 
in these subjects. 
 
Reviews 
Echouffo-Tcheugui JB et al (2011)26 aimed in this review to examine the usefulness of 
CVD risk models in patients with DM. The authors reviewed studies comparing the discriminative 
power of major cardiovascular risk factors, single or combined, in individuals with and without 
DM, for major cardiovascular outcomes. They concluded that CVD risk is not uniformly 
distributed in diabetics, rather it follows a gradient, thus the need for estimation of global CVD 
risk in these patients with improved and more refined tools to evaluate CVD risk in diabetic 
population. 
Pistrosch F et al (2011)27 questioned if hyperglycaemia was a cardiovascular risk factor. 
In this review the authors exposes the pathophysiological aspects of acute and chronic 
hyperglycaemia, their treatment and the relationship between hyperglycaemia and its treatment 
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with CVE. The authors concluded that hyperglycaemia is a CVD risk factor for patients with T2D 
and the treatment might reduce CVE and mortality if initiated early, if hypoglycaemia is avoided 
and if individualized therapeutic regimens are applied. 
Wang CC and Reusch JE (2012)28 in this review exposes the role of diabetes in 
atherosclerosis and cardiac dysfunction, as well as the evidence in controlling other CV risk 
factors such as high blood pressure, dyslipidaemia and albuminuria. The authors conclude that 
though there is a link between glycaemic control and the development of CVD there are numerous 
confounding factors, such as dyslipidaemia, obesity and high blood pressure, recommending 
multifaced approaches to reduce global cardiovascular risk. 
Saely CH and Drexel H (2013)29 questioned if T2D was a CHD risk equivalent. In this 
review, the author presented 9 studies that favoured diabetes as a CHD risk equivalent and 8 that 
refuted this finding. 8 articles, however, revealed a more complex interaction between DM and 
CVD risk, though pointing that DM per se is not a CVD risk equivalent. They concluded that 
these differences in literature are due to the fact that patients with diverse clinical background are 
often put together in the same group, for example, not all DM patients have history of CHD nor 
being asymptomatic excludes subclinical CVD, which can lead to patients being erroneously put 
together in the same primary prevention groups. 
Sattar N (2013)30 in this review compares Haffner’s hypothesis with the newer findings 
and respective clinical implications.  He states that: (a) diabetes is not a CHD risk equivalent at 
diagnosis nor in those with short duration of disease (<10 years); (b) risk levels approached CHD 
risk equivalence after diabetes duration ≥ 10 years or in those with proteinuria or CKD; (c) 
diabetics with existing CHD have an excess vascular risk comparing with those with CHD but 
without diabetes; (d) statin therapy might not be adequate for some patients. 
 
 This literature review from the last 5 years has shown that the paradigm of DM as a CVD 
equivalent has been changing, making room for a new perspective: diabetes per se should not be 
considered a risk equivalent29. FPG and HbA1C levels and duration of the disease are intrinsic to 
DM itself, thus being important confounders. Also patients are not equal and, therefore, not all  
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diabetics have history of CVD nor all patients with CVD suffer from DM.29 Most importantly, 
being asymptomatic does not exclude the presence of subclinical CVD29. 
 Sometimes patients with different CV risk are grouped in the same prevention cohort29, 
meaning that some patients are undertreated and others are overtreated with risk modifier drugs, 
namely statins30. The use of these drugs should be prudent not to mistreat patients. Large 
population based studies are needed to create cut-off points and refine or create novel 
individualized risk assessment tools, using FPG and HbA1C levels and duration of disease instead 
of presence or absence of DM12, 19, 23, 25. 
In addition, more studies are required to investigate T1D population since the majority of 
studies cited focus on T2D or use non-discriminatory diabetic populations. The two articles 
found16, 21 on T1D are not concordant. 
  
 
Conclusions 
The relationship between DM and CVD risk is a complex and since Haffner et al4 in 1998, 
the paradigm that diabetes is a CVD risk equivalent has been changing. DM per se should not be 
considered a CVD risk equivalent and risk assessment tools should focus on parameters like 
HbA1C levels, FPG levels and duration of disease. This change in the paradigm has clinical 
implications, for example, restricting the use of statins in lower risk groups. 
Population based studies are required in order to establish cut points for the parameters 
presented, ameliorate risk assessment in diabetic patients and evaluate the use of cardiovascular 
risk modifying drugs. In addition, more studies are required to study T1D population. 
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Fig.1 – Flow of identification of included studies. 
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Table 1 - Overview of included articles. 
Authors Year of 
Publication 
Type of study Favors diabetes as a 
CVD risk equivalent 
Diabetes mellitus 
Deo RK, Karki P, Sharma SK, et al. 2008 Case control 0 NE 
van der Heijden AAWA, Ortegon MM, Niessen LW, et al. 2009 Prospective cohort 0 DMT2 
Berry C, Noble S, Gregoire JC, et al. 2010 Clinical trial + DMT2 
Cano JF, Baena-Diez JM, Franch J, et al. 2010 Prospective cohort - DMT2 
Gerstein HC, Islam S, Anand S, et al. 2010 Case control 0 NE 
Saely CH, Aczel S, Koch L, et al. 2010 Prospective cohort - DMT2 
Babar GS, Zidan H, Widlansky ME, et al. 2011 Cross sectional 0 DMT1 
Echouffo-Tcheugui JB, Ogunniyi MO, Kengne AP. 2011 Review 0 NE 
Krishnan S, Copeland KC, Bright BC, et al. 2011 Cross sectional - DMT1 
Paynter NP, Mazer NA, Pradhan AD, et al. 2011 Prospective cohort - NE 
Pistrosch F, Natali A, Hanefeld M. 2011 Review 0 NE 
Wang H, Shara NM, Lee ET, et al. 2011 Prospective cohort 0 NE 
Bozorgmanesh M, Hadaegh F, Sheikholeslami F, et al. 
 
2012 Prospective cohort 0 NE 
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Kato K, Yonetsu T, Kim S-J, et al. 2012 Retrospective 0 NE 
Wang CC, Reusch JE. 2012 Review 0 NE 
Zoungas S, Chalmers J, Ninomiya T, et al. 2012 Randomized clinical trial 0 DMT2 
Eskesen K, Jensen MT, Galatius S, et al. 2013 Prospective cohort 0 NE 
Hernandez D, Espejo-Gil A, Bernal-Lopez MR, et al. 2013 Cross sectional - NE 
Saely CH, Drexel H. 2013 Review 0 NE 
Sattar N. 2013 Review - NE 
 
+ - Suports the hipothesis that diabetes is a cardiovascular disease equivalent. - - Refutes the hipothesis that diabetes is a cardiovascular disease equivalent. 
0 – No straight answer is given to the question “is diabetes a cardiovascular disease equivalent?”. DMT1 – Data exclusively from patients with type 1 diabetes 
mellitus was quoted in the study or reviewed; DMT2 - Data exclusively from patients with type 2 diabetes mellitus was quoted in the study or reviewed; NE – 
It was not explicit if quoted data belonged to patients who suffered from type 1 or type 2 diabetes mellitus. 
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